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REMARKS 

Claims 1-2 and 5-27 are pending in this application, of which claim 1 has been amended. 
No new claims have been added. 

Claim 1 stands objected for an informality which has been corrected in the 
aforementioned amendments. 

Claim 12 stands rejected under 35 USC § 102(b) as anticipated by Ganapathy, S.; Zhang, 
X.Q.; Uesugi, K.; Kumang, H.; Suemune, L; Kim, B.J.; Seong, T.Y.; "Effect of GaNAs Strain 
Compensating Layer Over InAs Quantum Dots Grown By MOMBE," Indium Phosphide and 
Related Materials Conference, 2002. IPRM W\ 12-16 May 2002; ppg: 557-560 (hereinafter 
"Ganapathy et ai. "). 

The Examiner urges: 

Ganapathy anticipates a semiconductor optical device having 
quantum dots with tensile strain, provided by tensile strained 
GaNAs capped layer, and quantum dots with compressive strain, 
InAs QDs, ABSTRACT. 

Applicants respectfully disagree. Page 559, Unes 6-8 disclose: 

This is an experimental evidence that the compressive strain 
produced by the InAs QDs tends to degrade the QD optical 
properties and the strain accumulation will be compensated by the 
tensile stain in the GaNAs SCL. 

Although it is admitted that the InAs QDs (Quantum Dots) are in compressive strain, 

there is no disclosure in Ganapathy et al . that the GaNAs SCL (Strain Compensating Layer) 

contains quantum dots under tensile strain. 
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More specifically, as can be seen fi-om Gallium Nitride (Ga>n. I SEMICONDUCTORS 
AND SEMIMETALS, Pankove, Jacques 1. and Moustakas, Theodore D., Academic Press, pps. 
176-177, attached hereto, the lattice constant of GaN is 4.52, the lattice constant of GaAs is 
5.653, and the lattice constant of InAs is 6.058. 

GaNAs is a mixed crystal of GaN and GaAs, and has a lattice constant somewhere 
between the lattice constants of each. Therefore, the GaNAs capping layer has a smaller lattice 
constant then the GaAs substrate. Thus, the GaNAs capping layer receives tensile stress fi-om 
the substrate ("Tensile strained GaNAs"). "Tensile strained GaNAs" has no relation to the InAs 
quantum dots. InAs quantum dots have a larger lattice constant than the GaAs substrate (and the 
GaNAs capping layer). Therefore, the InAs quantum dots receive compressive stress fi-om the 
substrate ("Compressive strain formed due to InAs QDs"). There are no quantum dots with 
tensile strain. 

If InGaAs is used for the capping layer (ABSTRACT), it will necessarily have a greater 
lattice constant than the GaAs substrate, and therefore receive a compressive stress fi-om the 
GaAs substrate. Then, the two compressive stresses on the substrate are additive. Reversing the 
sign of one stress will keep the total strain of the system to a minimum. 

Thus, the 35 USC § 102(b) rejection should be withdrawn. 

The Examiner has indicated that claims 1-11 would be allowed if claim 1 were amended 
to overcome the informality objection, and claims 13-27 have been allowed. Claim 1 has been so 
amended. 
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In view of the aforementioned amendments and accompanying remarks, claims 1-2 and 5- 
27, as amended, are in condition for allowance, which action, at an early date, is requested. 

If, for any reason, it is felt that this application is not now in condition for allowance, the 
Examiner is requested to contact Applicants' undersigned attorney at the telephone number 
indicated below to arrange for an interview to expedite the disposition of this case. 

In the event that this paper is not timely filed. Applicants respectfully petition for an 

appropriate extension of time. Please charge any fees for such an extension of time and any other 

fees which may be due with respect to this paper, to Deposit Account No. 01-2340. 

Respectfully submitted, 

ARMSTRONG, KRATZ, QUINTOS, 
HANSON & BROOKS, LLP 

#^/$^ 
William L. Brooks 

Attorney for Applicant 

Reg. No. 34,129 

WLB/mla 

Atty. Docket No. 031022 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 
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PATENT TRADEMARK OFFICE 



Enclosures: copy of "Gallium Nitride (GaN) I Semiconductors and Semimetals" 

H:\HOME\letilia\WLB\03\03 1022\ainendinent oct 2004 
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